The endocannabinoid system modulates a transient TNF pathway that induces neural stem cell proliferation.
Evidence is emerging that the tumour necrosis factor (TNF-alpha) is a potent signal that induces neural stem cell proliferation and migration. We show that NSC self-renewal is controlled by bi-directional cross-talk between the endocannabinoid system and the TNF signalling pathway. By blocking endogenous TNF-alpha activity, we demonstrate that the TNF system is critical for the proliferation of NSC. Furthermore, we show that pharmacological blockade of the CB1/CB2 cannabinoid receptors dramatically suppresses TNF-alpha-induced NSC proliferation. Interestingly, we found that CB1 or CB2 agonists induce NSC proliferation coupled to a significant increase in both TACE/ADAM 17 and TNF-alpha levels. Overall these data suggest a novel mode of action for the endocannabinoid system in NSC proliferation that is coupled to TNF signalling and that may be of therapeutic interest in the emerging field of brain repair.